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Table 9.14 A Summary of Implementation Measures for Kruse Creek 

Watershed Area 5,764 acres 

Current Average Daily Load  33.2 G-cfu/day 

Current Average Daily Capacity 9.0 G-cfu/day 

Distribution of Current 
Average Daily Load 

Nonpoint Sources 33.2 G-cfu/day 

Point Sources 0 G-cfu/day 

Upstream Sources 0 G-cfu/day 

Overall Percent Reduction Required 73% 

Flow Regime Reduction 
Required and Probable 
Sources 

 Percent 
Reduction 
Required 

Probable Sources 

High 80% Livestock, wildlife, domestic animals 

Medium 50% All 

Low 36% Septic systems 

Critical Flow Regime(s) for Exceedances High Flow 

Diversions to and from Impaired Segment None 

Potential Nonpoint Sources: 

Septic Statistics Total number of septic systems 78 

Priority 1: Number of septic systems 
within 100 m of creek AND in high 
aquifer sensitivity areas AND in 
irrigated lands 

3 

Priority 2: Number of septic systems 
within 100 m of creek AND [in high 
aquifer sensitivity areas OR in 
irrigated lands] 

1 

Priority 3: Number of septic systems 
within 100 m of creek not in high 
aquifer sensitivity areas not in 
irrigated lands 

1 

Priority 4: Number of all other septic 
systems 

73 

Land use and Habitat 
Distribution 

(acres 

Pasture and range 3,861.9  

Public grazing land 0 

Developed 0  

Deer habitat 5,764 

Irrigated land 1,786.8 

Priority Actions 1. Install upland off-channel watering troughs for livestock and wildlife. 

2. Develop prescribed grazing plans for all livestock in watershed. 
Improve AFOs and manage pasture on a voluntary basis. 

3. Conduct a septic inventory. 

4. Address at least three septic systems that are within 100 m of creek 
and in high aquifer sensitivity and in irrigated lands. 
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Table 9.15 A Summary of Implementation Measures for Rapid Creek 

Watershed Area 10,499 acres 

Current Average Daily Load  7.4 G-cfu/day 

Current Average Daily Capacity 6.1 G-cfu/day 

Distribution of Current 
Average Daily Load 

Nonpoint Sources 7.4 G-cfu/day 

Point Sources 0 G-cfu/day 

Upstream Sources 0 G-cfu/day 

Overall Percent Reduction Required 18% 

Flow Regime Reduction 
Required and Probable 
Sources 

 Percent 
Reduction 
Required 

Probable Sources 

High 0% Livestock, wildlife, domestic animals 

Medium 59% All 

Low 36% Septic systems 

Critical Flow Regime(s) for Exceedances Medium Flow 

Diversions to and from Impaired Segment None 

Potential Nonpoint Sources: 

Septic Statistics Total number of septic systems 8 

Priority 1: Number of septic systems 
within 100 m of creek AND in high 
aquifer sensitivity areas AND in 
irrigated lands 

0 

Priority 2: Number of septic systems 
within 100 m of creek AND [in high 
aquifer sensitivity areas OR in 
irrigated lands] 

3 

Priority 3: Number of septic systems 
within 100 m of creek not in high 
aquifer sensitivity areas not in 
irrigated lands 

3 

Priority 4: Number of all other septic 
systems 

2 

Land Use and Habitat 
Distribution 

(acres) 

Pasture and range 3,989.6  

Public grazing land 5,774.5 

Developed 0  

Deer habitat 10,499 

Irrigated land 524.9 

Priority Actions 1. Conduct a septic inventory 

2. Address at least three septic systems that are within 100 m of creek 
and in high aquifer sensitivity or in irrigated lands. 

3. Install upland off-channel watering troughs for livestock/wildlife. 

4. Develop prescribed grazing plans for all livestock in watershed. 
Improve AFOs and manage pasture on a voluntary basis. 
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Table 9.16 A Summary of Implementation Measures for Park Creek 

Watershed Area 4,308 acres 

Current Average Daily Load  0.7 G-cfu/day 

Current Average Daily Capacity 0.2 G-cfu/day 

Distribution of Current 
Average Daily Load 

Nonpoint Sources 0.7 G-cfu/day 

Point Sources 0 G-cfu/day 

Upstream Sources 0 G-cfu/day 

Overall Percent Reduction Required 71% 

Flow Regime Reduction 
Required and Probable 
Sources 

 Percent 
Reduction 
Required 

Probable Sources 

High 27% Livestock, wildlife, domestic animals 

Medium 93% All 

Low 0% Septic systems 

Critical Flow Regime(s) for Exceedances Medium Flow 

Diversions to and from Impaired Segment None 

Potential Nonpoint Sources: 

Septic Statistics Total number of septic systems 0 

Priority 1: Number of septic systems 
within 100 m of creek AND in high 
aquifer sensitivity areas AND in 
irrigated lands 

0 

Priority 2: Number of septic systems 
within 100 m of creek AND [in high 
aquifer sensitivity areas OR in 
irrigated lands] 

0 

Priority 3: Number of septic systems 
within 100 m of creek not in high 
aquifer sensitivity areas not in 
irrigated lands 

0 

Priority 4: Number of all other septic 
systems 

0 

Land Use and Habitat 
Distribution 

(acres) 

Pasture and range 3,144.8  

Public grazing land 0 

Developed 0  

Deer habitat 4,308 

Irrigated land 818.5 

Priority Actions 1. Install upland off-channel watering troughs for livestock/wildlife. 

2. Develop prescribed grazing plans for all livestock in watershed. 
Improve AFOs and manage pasture on a voluntary basis. 
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Table 9.17 A Summary of Implementation Measures for Beaver Creek 

Watershed Area 8,877 acres 

Current Average Daily Load  71.5 G-cfu/day 

Current Average Daily Capacity 13.2 G-cfu/day 

Distribution of Current 
Average Daily Load 

Nonpoint Sources 71.5 G-cfu/day 

Point Sources 0 G-cfu/day 

Upstream Sources 0 G-cfu/day 

Overall Percent Reduction Required 82% 

Flow Regime Reduction 
Required and Probable 
Sources 

 Percent 
Reduction 
Required 

Probable Sources 

High 86% Livestock, wildlife, domestic animals 

Medium 52% All 

Low 0% Septic systems 

Critical Flow Regime(s) for Exceedances High Flow 

Diversions to and from Impaired Segment None 

Potential Nonpoint Sources: 

Septic Statistics Total number of septic systems 43 

Priority 1: Number of septic systems 
within 100 m of creek AND in high 
aquifer sensitivity areas AND in 
irrigated lands 

0 

Priority 2: Number of septic systems 
within 100 m of creek AND [in high 
aquifer sensitivity areas OR in 
irrigated lands] 

4 

Priority 3: Number of septic systems 
within 100 m of creek not in high 
aquifer sensitivity areas not in 
irrigated lands 

0 

Priority 4: Number of all other septic 
systems 

39 

Land Use and Habitat 
Distribution 

(acres) 

Pasture and range 6,746.5  

Public grazing land 621.4 

Developed 0  

Deer habitat 8,877 

Irrigated land 3,373.3 

Priority Actions 1. Install upland off-channel watering troughs for livestock and wildlife. 

2. Develop prescribed grazing plans for all livestock in watershed. 
Improve AFOs and manage pasture on a voluntary basis. 

3. Conduct a septic inventory 

4. Address at least four septic systems that are within 100 m of creek 
and in high aquifer sensitivity or in irrigated lands. 
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Table 9.18 A Summary of Implementation Measures for Big Goose Creek  

Watershed Area 130,192 acres 

Current Average Daily Load  103 G-cfu/day 

Current Average Daily Capacity 83.5 G-cfu/day 

Distribution of Current 
Average Daily Load 

Nonpoint Sources 51% 

Point Sources 0% 

Upstream Sources 49% 

Overall Percent Reduction Required 19% 

Flow Regime Reduction 
Required and Probable 
Sources 

 Percent 
Reduction 
Required 

Probable Sources 

High 24% Livestock, wildlife, domestic animals 

Medium 0 All 

Low 61% Septic systems 

Critical Flow Regime(s) for Exceedances Low. 

Diversions to and from Impaired Segment PK Ditch and Alliance Lateral Ditch to Soldier Creek Subwatershed 

Colorado Colony ditch from Little Goose Creek 

Potential Nonpoint Sources: 

Septic Statistics Total number of septic systems 187 

Priority 1: Number of septic systems 
within 100 m of creek AND in high 
aquifer sensitivity areas AND in 
irrigated lands 

15 

Priority 2: Number of septic systems 
within 100 m of creek AND [in high 
aquifer sensitivity areas OR in 
irrigated lands] 

26 

Priority 3: Number of septic systems 
within 100 m of creek not in high 
aquifer sensitivity areas not in 
irrigated lands 

1 

Priority 4: Number of all other septic 
systems 

145 

Land Use and Habitat 
Distribution 

(acres) 

Pasture and range 55,982.6 

Public grazing land 41,661.4 

Developed 1,301.9 

Deer habitat 70,303.7 

Irrigated land 10,415.4 

Priority Actions 1. Conduct a septic inventory. 

4. Conduct septic tank improvements that are warranted by inspection 
or on a voluntary basis. 

2. Support improvements in tributary catchments. 
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Table 9.19 A Summary of Implementation Measures for Soldier Creek 

Watershed Area 20,529 acres 

Current Average Daily Load  36.1 G-cfu/day 

Current Average Daily Capacity 6.8 G-cfu/day 

Distribution of Current 
Average Daily Load 

Nonpoint Sources 36.1 G-cfu/day 

Point Sources 0 G-cfu/day 

Upstream Sources 0 G-cfu/day 

Overall Percent Reduction Required 81% 

Flow Regime Reduction 
Required and Probable 
Sources 

 Percent 
Reduction 
Required 

Probable Sources 

High 83% Livestock, wildlife, domestic animals 

Medium 45% All 

Low 88% Septic systems 

Critical Flow Regime(s) for Exceedances High & Low Flow 

Diversions to and from Impaired Segment PK Ditch and Alliance ditch from Big Goose Creek. 

Potential Nonpoint Sources: 

Septic Statistics Total number of septic systems 26 

Priority 1: Number of septic systems 
within 100 m of creek AND in high 
aquifer sensitivity areas AND in 
irrigated lands 

0 

Priority 2: Number of septic systems 
within 100 m of creek AND [in high 
aquifer sensitivity areas OR in 
irrigated lands] 

0 

Priority 3: Number of septic systems 
within 100 m of creek not in high 
aquifer sensitivity areas not in 
irrigated lands 

0 

Priority 4: Number of all other septic 
systems 

26 

Land Use and Habitat 
Distribution 

(acres) 

Pasture and range 16,628.5  

Public grazing land 410.6 

Developed 0  

Deer habitat 20,529 

Irrigated land 4,311.1 

Priority Actions 1. Install upland off-channel watering troughs for livestock/wildlife. 

2. Develop prescribed grazing plans for all livestock in watershed. 
Improve AFOs and manage pasture on a voluntary basis. 

3. Conduct a septic inventory. 

5. Conduct septic tank improvements that are warranted by inspection 
or on a voluntary basis. 
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Table 9.20 A Summary of Implementation Measures for Goose Creek 

Watershed Area 39,822 acres 

Current Average Daily Load  750.2 G-cfu/day 

Current Average Daily Capacity 192.9 G-cfu/day 

Distribution of Current 
Average Daily Load 

Nonpoint Sources 7% 

Point Sources 70% 

Upstream Sources 22% 

Overall Percent Reduction Required 43% 

Flow Regime Reduction 
Required and Probable 
Sources 

 Percent 
Reduction 
Required 

Probable Sources 

High 79% Stormwater 

Medium 10% All sources 

Low 51% Septic systems 

Critical Flow Regime(s) for Exceedances  

Diversions to and from Impaired Segment  

Potential Nonpoint Sources: 

Septic Statistics Total number of septic systems 395 

Priority 1: Number of septic systems 
within 100 m of creek AND in high 
aquifer sensitivity areas AND in 
irrigated lands 

13 

Priority 2: Number of septic systems 
within 100 m of creek AND [in high 
aquifer sensitivity areas OR in 
irrigated lands] 

16 

Priority 3: Number of septic systems 
within 100 m of creek not in high 
aquifer sensitivity areas not in 
irrigated lands 

18 

Priority 4: Number of all other septic 
systems 

348 

Land Use and Habitat 
Distribution 

(acres) 

Pasture and range 30,264.7 

Public grazing land 398.2 

Developed 1,194.7 

Deer habitat 13,141.3 

Irrigated land 7,566.2 

Priority Actions 1. Improve stormwater treatment in the City of Sheridan. 

2. Connect septic systems within the City of Sheridan to WWTP. 

3. Install upland off-channel watering troughs for livestock/wildlife (area 
below City of Sheridan). 

4. Develop prescribed grazing plans for all livestock in watershed (area 
below City of Sheridan). 

5. Improve AFOs and manage pasture on a voluntary basis (area below 
City of Sheridan). 

 

DEQ 25-214



Goose Creek Watershed TMDLs  Final  

 

179 

9.8 Information and Education 
The information and education plan (I/E plan) described in this section is partially adapted from the plans 
outlined in the 2004 Goose Creek Watershed Management Plan. Further watershed improvement actions 
and recommendations can be found in the management plan. The goals and objectives of the I/E plan 
include outreach, training, information, and assistance to specific demographics throughout the Goose 
Creek Watershed. 

9.8.1 Define the Driving Forces, Goals, and Objectives  
The driving force of the I/E plan is to attain water quality standards through implementation of TMDL 
target sediment and pathogen load reductions and to eliminate the impairments to the recreational uses 
and cold-water fishery. The goals of the I/E plan are described in the following sections per target 
audience. 

9.8.1.1 RESIDENTIAL OUTREACH  

The target audience for the residential outreach goal consists of residents who are responsible for 
managing lands on either streambank or the stream channel itself, and whose actions or inactions have a 
direct impact to the water quality of the stream. The objective of this goal is to educate this portion of the 
public whose activities have a direct relationship to pollutant loading into the stream channel. 

To accomplish this objective, the SCCD, the Wyoming Department of Health, and WDEQ have already 
posted signs to warn residents of the potential pathogens in highly used areas. The SCCD, City of 
Sheridan, and Sheridan County participate in the Sheridan County Household Hazardous Waste 
Collection Day. The SCCD and NRCS provide a) information and assistance to landowners for fish-
friendly irrigation structures, b) information concerning inter-relationships among water quality 
parameters, and c) technical and financial assistance to landowners for watershed improvement projects. 
In addition to these measures, the SCCD should initiate a volunteer-based biennial stormwater inlet 
marking campaign, which would include educating landowners on the proper mitigation and potential 
fates of excess sediment during storm events. 

9.8.1.2 WATERSHED OUTREACH  

The target audience for the watershed outreach goal consists of any citizen or organization in the region 
seeking information or regulations specific to the Goose Creek Watershed. The objective of this goal is to 
create a central database housing all watershed information and links that individuals can be referred to 
for a variety of inquiries.  

To accomplish this objective, an online database will be maintained where watershed residents can access 
information about Goose Creek Watershed projects, water laws, water conservation, volunteer 
opportunities, and poster contests. In addition to maintaining a data storage site, public meetings, such as 
the one held at Sheridan College in 2003, will also be held. 

9.8.1.3 LANDOWNERS  

The target audience for this goal consists of individuals who own land directly adjacent to the stream and 
who use the land for grazing or agricultural purposes. The objective of this goal is to educate agricultural 
managers on proper land stewardship and on the potential harm caused by poor land-use practices.  

To accomplish this objective, an educational booth could be operated annually at the local county fair, 
educating small-acreage landowners on the proper management of riparian vegetation and stream 
diversion structures. Wildlife resource agents could join this effort and help educate landowners on ways 
to increase fishing opportunities on their property by establishing quality aquatic habitats. 
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9.8.1.4 ANIMAL FEED OPERATIONS OPERATORS  

The target audience for the AFO goal consists of businesses or individuals that maintain and operate 
AFOs in the watershed. These AFOs result in land that does not produce any type of vegetation cover 
throughout the majority of the year. The objective of this goal is to provide voluntary, locally directed, 
financial and technical assistance to producers wishing to minimize the impact of a livestock operation on 
adjacent waterways.  

The SCCD and NRCS currently administer an AFO improvement program aimed at providing financial 
and technical assistance to local livestock owners who desire to improve impacts caused by livestock 
operations. The program provides incentives to landowners for the rearrangement or relocation of corrals 
and feeding areas that have potential to negatively affect water quality. Funding for this program is 
provided by a combination of federal and state grants and landowner contributions, which are 
administered by the SCCD. Information about this program can be accessed through the SCCD web site. 
In addition, public workshops to discuss AFO with local landowners have been held in January 2001, 
February 2002, and April 2003. 

9.8.1.5 AFFILIATES OF THE AGRICULTURAL INDUSTRY  

The target audience for this goal consists of individuals that have contact or relationships with the 
agricultural community in the watershed (extension agents, veterinarians, Future Farmers of America, 
county commissioners). The objective of this goal is to maintain working relationships with 
representatives of the agricultural community who can expand outreach to the communities in which they 
already have established relationships.  

Regional agricultural affiliates should be included on planning and outreach committees to broaden the 
networking of education and outreach to agricultural operators. The SCCD currently has plans to deliver 
an education program to affiliates of the agricultural industry concerning the potential impacts animal 
waste may have on local water quality. 

9.8.1.6 CONTRACTORS AND BUILDERS 

The target audience for this goal consists of individuals responsible for the day-to-day operation of 
construction sites or other building projects in the watershed. The objective of this goal is to educate 
contractors and builders about BMPs that minimize the potential stormwater impacts during development 
and construction.  

The City of Sheridan and the SCCD currently work with stakeholders in the private sector to improve 
BMP implementation to minimize potential stormwater impacts during development and construction 
periods. In addition, a hands-on seminar hosted by vendors should be organized on a regular basis to 
demonstrate proper selection, installation, and maintenance of stormwater control methods for local 
contractors and builders. 

9.8.1.7 LOCAL SCHOOL EDUCATION PROGRAM 

The target audience for this goal consists of local school districts in the watershed. The objective of this 
goal is to get future Goose Creek Watershed residents informed and involved about watershed health.  

During January 2005, in coordination with a sixth grade after-school program, a contest was initiated for 
developing a logo to represent the watershed project. Contests such as these should be continued to 
expand community involvement and awareness of current watershed projects. In addition to contests, 
local grade school teachers should be provided with classroom curriculum for using the EnviroScape 
Model as an educational tool. A materials checkout program should be created, which would allow for 
school districts to borrow models owned by extension offices, or from the SCCD. 
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9.8.1.8 SEPTIC TANK OWNERS 

The target audience for this goal consists of individuals in the watershed who own or use septic tank 
systems. The objective of this goal is to continue SCCD and NRCS’s outreach campaign to improve 
residential septic tank systems. 

The SCCD-NRCS Septic System Improvement program is a local program that provides voluntary, 
locally directed, financial and technical assistance for repair or replacement of existing septic systems that 
likely impact water quality. Funding for this program is provided by a combination of federal and state 
grants, landowner contributions, and is administered by the SCCD. Septic system information packets, 
homeowner self-assessment forms, criteria for funding, and a HKM 2006 Septic System Impact Study are 
all available on the SCCD web site. In addition, a septic system and pathogen workshop was hosted by 
SCCD and the Soil and Water Conservation Society in January 2005. A second septic system workshop 
was hosted by SCCD in February 2006. 

9.8.1.9 TOURS OF SUCCESSFUL RESTORATION AND ENHANCEMENT 
PROJECTS 

The target audience for this goal consists of citizens of the watershed who may be interested in 
volunteering time or property for future restoration projects. The objective of this goal is to increase 
awareness and benefits of stream restoration projects.  

To accomplish this objective, virtual tours of restoration projects should be featured on the SCCD’s web 
site. Tours could include before and after pictures taken at reference points, including pre- and post- 
monitoring summaries as they are conducted. A similar demonstration project was completed by the 
SCCD, where a mounded drainfield was constructed for a landowner, and video of the project is available 
through the SCCD office and the Sheridan County Engineer’s Office. 

9.8.1.10 MUNICIPAL EMPLOYEE TRAINING 

The target audience for this goal consists of Sheridan County and City of Sheridan employees involved in 
plan reviews and inspections. The objective of this goal is to train municipal employees to enforce rules 
and regulations related to pathogen and sediment management when reviewing plans and permits for 
buildings and developments.  

To accomplish this objective, annual training sessions should be conducted for municipal personnel 
involved in building permit issuance, inspections, or stormwater compliance. 

9.8.1.11 HUMAN WILDLIFE INTERACTIONS  

The target audience for this goal consists of residents or visitors to the watershed who feed wildlife, 
thereby artificially concentrating wildlife near sensitive riparian areas. The objective of this goal is to 
discontinue the feeding of wildlife, especially waterfowl in city parks, to reduce pathogen loading from 
artificially high density populations.  

The SCCD currently provides public education concerning the potential wildlife impacts to water quality, 
and the impacts of feeding and thereby artificially concentrating wildlife near sensitive riparian areas. The 
SCCD also provides information on the impact of feeding wildlife near surface waters through local 
backyard conservation organizations. In addition to the programs the SCCD has established, the City of 
Sheridan should post informational signage at city parks providing information about potential pathogen 
loading from overcrowded wildlife densities. 
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9.8.1.12 PET WASTE MANAGEMENT 

The target audience for this goal consists of homeowners and city park managers located in the 
watershed. The objective of this goal is to increase public awareness of the bacteria, viruses, and parasites 
that can be transported by improperly disposed of pet waste. Furthermore, education should be provided 
to illustrate the link between pet waste and unhealthy drinking and recreation waters.  

City ordinances should be passed to implement pet waste management at local parks. Park signage should 
be used to designate where dogs are prohibited, where waste must be recovered, or where dogs can roam 
freely. In areas where dog waste must be recovered, clean up stations should be provided for park visitors. 

9.8.2 Identify and Analyze the Target Audiences  

The target audience for the I/E plan consists of residential homeowners, agricultural operation managers, 
contractors and builders, and municipal employees in the watershed. 

9.8.3 Create the Message  

Specific messages will be developed for each I/E plan effort as implementation proceeds. However, the 
following are the primary messages that will be communicated in all I/E plan efforts: 

 Excess sediment deposition to the water contributes to impairments observed throughout the 
Goose Creek Watershed. 

 The majority of pathogen and sediment load reductions rely on nonpoint source management 
measures. 

 Likely contributors to pathogen and sediment loading in the Goose Creek Watershed may be a 
result of wild and domestic animal loading in the upper watershed and as a result of human 
activities lower in the watershed. 

 Residents must work together and become good stewards of the land to overcome sediment and 
pathogen issues. 

 Information concerning all watershed activities should be published and made accessible in a 
centralized online database collection. 

 Those entrusted with oversight and regulation authority will be trained to provide accurate land-
use and watershed information to the public. 

Specific appropriate messages for the identified target audiences will be developed for each I/E plan 
effort as implementation proceeds. The survey work will assess current levels of knowledge regarding 
water quality impairments. The information obtained from this survey will be used to develop the 
messages. 

9.8.4 Package and Distribute the Message  

Each I/E plan component will require a different means to package and distribute the message. Successful 
I/E plan efforts already undertaken in the watershed relied primarily on workshops, trainings, and short 
informational materials.  

9.9 Technical and Financial Needs 
This section identifies the types of technical and financial assistance needed to implement the plan and the 
agencies, resources, and authorities that may be relied on for implementation. Funding and technical 
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assistance are critical factors for implementing the plan, long-term operation and maintenance of 
management measures, information and education activities, and monitoring.  

Implementation of the management measures and BMPs necessary to meet the water quality goals 
outlined in the TMDL will require a significant allocation of financial and technical resources from 
multiple sources. Cost-benefit studies are recommended as a tool for identifying the most cost-effective 
strategies to prioritize throughout the watershed. The implementation plan and costs outlined here are a 
general guide and are not intended to be a comprehensive list of costs associated with all potential BMPs 
or required resources. Final decisions on project implementation will be made by land managers and 
owners based on their intricate knowledge of specific areas of the watershed.  

9.9.1 Plan Sponsors and Resources 

The GCWPC will be the lead project sponsor for nonpoint source improvements. The committee is a 
coalition of public and private individuals who have a vested interest in restoring the watershed to a 
healthy state. The committee has several working groups including education, monitoring, and stream 
restoration. In addition, the committee maintains a link on the SCCD web site as a public service to 
educate and inform those interested in the issues surrounding the Goose Creek Watershed. Stakeholders 
that will be involved in technical assistance and execution of the implementation plan include the 
following: 

 Sheridan County Conservation District 

 Natural Resources Conservation Service 

 Sheridan County 

 Sheridan County Planning and Zoning Commission 

 City of Sheridan 

 Wyoming Department of Environmental Quality 

 Private land owners 

 Watershed residents 

Historically, members of the GCWPC met on a quarterly basis to implement various projects in the 
watershed. Watershed improvement projects continue to be implemented, with much more activity 
planned for the near future. 

9.9.2 Point Source Management Measures and BMP Implementation 

9.9.2.1 POINT SOURCES IN CITY OF SHERIDAN  

To address point sources in the City of Sheridan, the SCCD is currently working with local agencies to 
improve or install stormwater BMPs in the city to the extent that they are feasible. These BMPs include 
storm drain stenciling, settling basins, street snow management, street sweeper management, and 
oil/grease traps. The SCCD and the City of Sheridan are working with contractors to minimize the 
potential stormwater impacts during development and construction periods (SCCD 2004).  

Additional technical and financial support is needed to accomplish the following: 

 Install stormwater treatment BMPs throughout the city, including infiltration trenches and 
detention basins. Assuming a cost of $2/cubic foot of stormwater treated and a design storm of 
0.5 inch, the estimated cost to install infiltration trenches throughout the city is $545,500. 
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 Install sediment traps in remaining lines for the entire City of Sheridan (several have already been 
installed). Sediment traps cost approximately $56,000 each. Assuming the City of Sheridan has 
already installed Stormceptors for seven lines in the city, the cost for the remaining 12 lines 
would cost approximately $720,000.  

 Improve stormwater through educational efforts, including the following: 

o Continue to use the EnviroScape Model as an educational tool concerning stormwater. 

o Complete stormwater inlet marking and conduct a public education and outreach 
campaign related to the City of Sheridan’s stormwater system and potential impacts to 
the watershed.  

o Work with construction contractors to improve BMP implementation to minimize 
potential stormwater impacts during development and construction periods.  

o Work with volunteer and nonprofit entities to improve the awareness of watershed 
condition and protection. Examples may include a river rakers program, watershed 
signage, and poster development (similar to the Goose Creek Watershed poster) for storm 
sewers. 

o Develop a public education program for feeding wildlife in city parks. Install signs 
reminding people not to feed waterfowl or wildlife. 

o Continue public education program for pet waste management. Install signs and bag 
dispensers to control pet waste in city parks 

o Evaluate options for identifying undesirable connections to the City of Sheridan storm 
drain system (e.g., sanitary sewer service line connections) particularly in those segments 
of storm sewer that have shown elevated levels of fecal coliform and/or E. coli in sample 
results.  

9.9.3 Nonpoint Source Management Measures and BMP 
Implementation 

The Goose Creek Watershed requires implementation of a number of nonpoint management measures and 
BMPs to achieve water quality goals. As such, a significant allocation of technical and financial resources 
from multiple sources is required. These management strategies, resources, and estimated costs are 
summarized below and in Table 9.21.  

9.9.3.1 SEPTIC SYSTEMS IN SHERIDAN COUNTY 

Management measures and BMPs to address pathogen loads from septic systems in Sheridan County 
include the following: 

 Construct a regional central sewer system for Little Goose Creek 

 Expand the Powder Horn WWTP 

 Install cluster sewer systems in high density rural developments. 

 Develop a septic system inventory. 

 Upgrade failing septic systems. 
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Regional Central Sewer System for Little Goose Creek 

As outlined in the Septic System Impact Study (HKM 2006) and the Little Goose Wastewater Treatment 
Feasibility Study connection of homes in Little Goose Creek Valley to the City of Sheridan WWTP. The 
system would need to be owned and operated as a public system and administered by a public entity such 
as Sheridan County, a joint powers board, or an established sewer district. The 2009 total project cost 
including plant investment fees is $12,678,000 (EnTech 2009). Advantages and concerns for such a 
system are described in the Septic System Impact Study (HKM 2006).  

As indicted in the Septic System Impact Study (HKM 2006), the Powder Horn WWTP currently provides 
a central sewer system and has its own extended aeration package treatment plant. This plant serves the 
approximately 150 homes in this development, but is expandable to serve a much larger number. This 
plant seems to provide satisfactory treatment and has been complying with its discharge permit. Having 
this system, the Powder Horn understands the operational requirements, responsibilities, and costs 
associated with having a central sewer system and package treatment plant. Although they can continue as 
they are for many years to come, they are interested in studying the idea of a regional or area-wide sewer 
system (such as the Little Goose Creek Valley south of the City of Sheridan’s service area), and possibly 
participating in such a system. Costs to expand the Powder Horn WWTP have not been estimated. 

Cluster Systems 

Cluster systems consisting of a small central collection system and a single treatment unit could be used 
to serve adjoining homes or developments. However, as noted in the Septic System Impact Study (HKM 
2006), these small package treatment plants do not have a good history of providing a high level of 
treatment because loadings tend to vary and operation is typically not at the level required to fully manage 
the treatment process. Furthermore, costs for operation, maintenance, and management of the system are 
often disproportionately high because of the relatively small number of users. Smaller package treatment 
plants can result in higher unit costs due to lack of economy of scale. Notwithstanding these 
disadvantages, the feasibility of cluster systems should be included in an evaluation of alternatives. Costs 
for cluster systems have not been estimated. 

Update Sheridan County Septic System Inventory and Conduct Inspections 

As discussed in the recommended implementation measures for Sheridan County (Section 9.5), the 
Sheridan County inventory of septic systems should be updated. Resources required to update this 
inventory include personnel to review water-only utility bills and compare this information to the 
locations of permitted septic systems. GIS personnel are also required to review aerial imagery and 
develop a GIS database of residences without a septic system permit. These inputs need to be combined 
with GIS priority layers (aquifer sensitivity, 100-m stream buffer, irrigated lands) to develop a mailing list 
for the Septic System Self-assessment form. The form should first be sent to landowners in priority septic 
systems in categories 1 through 4. Additional resources will be needed to follow-up with landowners who 
do not complete and return the form (i.e., personnel trained in door-to-door interviews to assist 
landowners in completing their forms). An inspector will then be needed to review the forms and 
determine which landowners require an on-site inspection and to make recommendations for septic 
system improvements or upgrades. 

9.9.3.2 UPGRADE FAILING SEPTIC SYSTEMS 

Based on the results of the septic system inventory and site inspections, some septic systems will be 
determined to be failing and will require upgrades or improvements. If failure is due to inadequate 
vertical separation between the bottom of the drainfield and some restrictive or limiting layer (e.g., water 
table, bedrock, hardpan, unacceptable fine textured soils, or excessively permeable material), drainfield 
mounding will be required. U.S. EPA (1999) estimates the cost for a mounded drainfield, with dosing 
chamber would cost $8,750.  
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The U.S. Bureau of the Census has indicated that at least 10% of on-site systems have stopped working, 
and some communities report failure rates as high as 70%. Studies reviewed by U.S. EPA cite septic 
system failure rates ranging from 10% to 20% (U.S. EPA 2000). Using the lower end of this failure rate 
(10% to 20%), and assuming these failures are due to inadequate vertical separation to protect 
groundwater or lack of unsaturated soil for proper treatment, mounding of 86 to 172 of the 862 known 
drainfields in the Little Goose Creek Valley would be required. This equates to $862,000 to $1,724,000 
for mounding projects in the Little Goose Creek Valley. 

9.9.3.3 PASTURED ANIMALS ON PRIVATE LANDS IN SHERIDAN COUNTY 

Management measures and BMPs to address pathogen loads from pastured animals on private lands in 
Sheridan County include the following: 

 Continue the SCCD-NRCS AFO program and continue to make improvements to livestock 
feeding operations listed in Table 9.9 

 Continue the outreach and educational programs for rural livestock owners. This will also help 
raise awareness about the potential impacts of excessive grazing. 

 The SCCD and NRCS should continue to educate landowners about riparian buffer technologies, 
as well as cost-share assistance through the USDA to landowners willing to improve properties. 

The resources and financial needs to continue these management measures are well understood by SCCD. 
Grants to support these activities should be continually pursued.  

9.9.3.4 PATHOGEN INPUTS FROM WATERFOWL, DOMESTIC ANIMALS, AND 
BIG-GAME WILDLIFE TO STORMWATER AND RUNOFF IN SHERIDAN 
COUNTY 

Management measures and BMPs to address pathogen loads from waterfowl, domestic animals, and big-
game wildlife to stormwater and runoff to creeks include the following: 

 The SCCD should continue to provide public education concerning the potential wildlife impacts 
to water quality and the impacts of feeding wildlife, which artificially concentrates wildlife near 
sensitive riparian areas. 

 The SCCD should also provide education to dog owners with regard to pet waste management. 

 The SCCD should also continue providing information on the impact of feeding wildlife near 
surface water through local backyard conservation organizations.  

 In addition, measures for herd management may need to be taken to control herd sizes and 
distribution. Herd management may include the relocation of some herd members or simply the 
creation of alternate off-channel watering facilities away from streams. 

The resources and financial needs to continue these management measures are well understood by SCCD. 
Grants to support these activities should be continually pursued.  
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Table 9.21 Summary of Financial and Technical Needs to Implement the Goose Creek 
Watershed TMDLs 

Implementation 
Goal 

Measure Responsible 
Party 

Financial Vehicle Resources 
Needed 

Expected Cost 

Reduce 
Pathogen 
Contributions to 
Impaired Waters 
From Septic 
Systems 

Construct a central 
sewer in Little 
Goose Creek 
Valley. 

Sheridan 
County 

CWA State Revolving 
Fund 

 

–   

Approximately $9 to 
$12 million 

Install cluster 
systems in high 
density rural 
developments. 

Sheridan 
County 

CWA State Revolving 
Fund 

 

Designs must 
comply with 
DEQ, county 
or city 
requirements 

Not Estimated 

Conduct a septic 
inventory. 

Sheridan 
County, SCCD-
NRCS 

Grants from U.S. EPA 
through WDEQ under 
Section 319 and 205(j) 
of the CWA 

Administrative 
and technical 

$75,000 

Upgrade failing 
septic systems 
(assume assumes 
failure is due to 
inadequate vertical 
separation and 
drainfield 
mounding is 
required). 

 

SCCD Grants from U.S. EPA 
through WDEQ under 
Section 319 of the 
CWA. 

State Grants from 
Wyoming Dept. 
Agriculture and 
Wyoming Association 
of Conservation 
Districts 

Combined federal and 
state grants. 

CWA State Revolving 
Fund 

USDA Rural Utilities 
Service, Water and 
Waste Disposal Loans 
and Grants 

USDA Rural 
Development grants 

Public-private 
partnerships including 
nonprofit organizations 

– $8,750 per mounding 
project. $862,000 to 
$1,724,000 for 
mounding projects in 
the Little Goose Creek 
Valley 

Reduce 
Pathogen 
Contributions to 
Impaired Waters 
from Pastured 
Animals on 
Private Lands in 
Sheridan County 

Implement AFO 
improvement 
projects and 
grazing 
management 
planning. 

SCCD Grants from U.S. EPA 
through WDEQ under 
Section 319 of the 
CWA. 

NRCS Farm Bill funds 
(e.g., EQIP program) 

Wyoming Wildlife 
Natural Resource Trust 
Funds 

Public-private 
partnerships including 
nonprofit organizations 

– Not Estimated 
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Table 9.21 Summary of Financial and Technical Needs to Implement the Goose Creek 
Watershed TMDLs 

Implementation 
Goal 

Measure Responsible 
Party 

Financial Vehicle Resources 
Needed 

Expected Cost 

Improve 
Stormwater 
Treatment of 
Pathogens and 
Sediment in City 
of Sheridan 

Install infiltration 
trenches and 
detention basins 
throughout the City 
of Sheridan. 

City of Sheridan 

 

WYDOT 

– Administrative 
and technical 

$545,500 

Install sediment 
traps in all 
remaining 
stormwater lines in 
the City of 
Sheridan. 

City of Sheridan 

 

WYDOT 

– Administrative 
and technical 

$720,000 

Reduce 
Pathogen 
Contributions to 
Impaired Waters 
from Wildlife, 
Waterfowl, and 
Domestic 
animals in 
Sheridan County 
and City of 
Sheridan 

Education activities 
to reduce pet 
waste and 
waterfowl waste to 
streams 

SCCD Grants from U.S. EPA 
through WDEQ under 
Section 319 of the 
CWA. 

Public-private 
partnerships including 
nonprofit organizations 

– $20,000/year 

Require new 
developments to 
follow stormwater 
design criteria 

Sheridan 
County 

 

– – None 

Ordinance only 

 

9.10 Implementation Schedule and Interim Milestones for 
Nonpoint Source Management Measures 

To attain the targets identified in this implementation plan, a series of milestones and a schedule for their 
completion are necessary to track progress as implementation continues on in the watershed. These are 
summarized in Table 9.22. 

Table 9.22 Implementation Milestones and Schedule for the Goose Creek Watershed 

Implementation Tasks Indicator Milestone  
(short term–2012) 

Indicator  
(medium term–
2014) 

Target 
Completion Date 
(long term–2017) 

GOAL: Reduce Septic Tank Contributions to Impairments 

Conduct a septic inventory 
for the entire watershed using 
aerial photos and ground-
truthing and update septic 
database. Refine spatial 
queries for final priority septic 
map. 

Updated spatial database 
of all septic permits. 

1 updated database 0 0 
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Table 9.22 Implementation Milestones and Schedule for the Goose Creek Watershed 

Implementation Tasks Indicator Milestone  
(short term–2012) 

Indicator  
(medium term–
2014) 

Target 
Completion Date 
(long term–2017) 

Mail self-assessment forms 
to septic permittees and 
follow decision matrix 
described in Figure 9.1 to 
determine upgrades.  

Number of septic systems 
contacted and addressed 
voluntarily using steps 
identified in Figure 9.1 

73  
(Priority 1 septic 
systems) 

156  
(Priority1 and 2 
septic systems) 

862 

GOAL: Assist Landowners in Catchments Listed Above in Obtaining Funding to Implement Specific Recommendations 
in Individual Grazing Management Plans 

Complete a survey of all 
creeks in the watershed to 
identify those segments that 
are accessed directly by 
livestock. 

Creek survey in GIS 
format identifying 
locations of livestock with 
access to creek 

1 survey 0 0 

Eliminate direct sources of E. 
coli to the stream by installing 
fencing and providing 
alternative water sources to 
exclude direct access to 
cattle along all creeks in the 
watershed that currently are 
accessed by livestock. 

Percent of stream fencing 
determined necessary in 
creek survey (see 
previous task) 

10% 50% 100% 

Develop grazing 
management plan for all 
AFOs, ranches, and farms. 

 

Catchments with grazing 
management plans 
completed 

McCormick Creek 

Soldier Creek (GC4) 

Beaver Creek (BG9) 

Sackett Creek 
(LG19) 

Park Creek (BG13) 

Big Goose Creek 
(BG4 through BG 
18) 

Implement AFO and pasture 
management improvement 
for 4,800 cattle. 

Number of cattle 
incorporated into grazing 
and AFO improvements 

300 2,500 4,800 

GOAL: Information and Education 

Develop public education 
program for feeding wildlife. 

Number of signs 
reminding people not to 
feed waterfowl or wildlife 

10 10 10 

Continue public education 
program for pet waste 
management. 

Number of signs and bag 
dispensers to control pet 
waste at parks  

10 10 10 

Set up education booth at 
Sheridan County fair to 
provide water quality 
information and education. 

Number of people that 
receive information at fair 
booth 

100 500 1,000 

Develop a hands-on seminar 
hosted by vendors to 
demonstrate proper 
installation and maintenance 
of construction stormwater 
control for construction 
projects. 

Number of seminars held 
per year 

1 3 3 

Develop a materials check-
out program for local schools 
to access water quality and 
watershed management 
materials. 

Number of teachers that 
check out materials 

2 10 50 
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Table 9.22 Implementation Milestones and Schedule for the Goose Creek Watershed 

Implementation Tasks Indicator Milestone  
(short term–2012) 

Indicator  
(medium term–
2014) 

Target 
Completion Date 
(long term–2017) 

Host additional septic system 
workshops. 

Number of septic system 
workshops per year 

3 3 3 

Conduct annual training 
sessions for municipal 
personnel. 

Number of training 
sessions 

1 1 1 

 

9.11 Criteria to Determine if Load Reductions/Targets are 
Being Achieved  

The water quality criterion required to determine if load reductions are being achieved for the summer 
recreation season (May 1 through September 30) is 126 organisms per 100 mL, measured as a geometric 
mean of five samples obtained during separate 24-hour periods within a 30-day time span. This water 
quality criterion is derived directly from the water quality standards for bacteria established by the State 
of Wyoming (Table 7.1). E. coli is the bacteria parameter with a numeric water quality standard for 
Wyoming waters. In 1986 the U.S. EPA recommended that E. coli replace fecal coliform bacteria in state 
water quality standards (U.S. EPA 1986). This recommendation is reflected in current Wyoming water 
quality standards and in the water quality targets identified for this TMDL. 

The sediment criterion for Little Goose Creek and Goose Creek in the City of Sheridan is a 50 mg/L TSS 
as both an in-stream measurement and for storm drains discharging to creeks in the city (Table 9.23). See 
Section 8.2 for more details on how this criterion was derived. In addition, the TMDL aims to bring the 
creeks back into full-support status for all designated uses. In Wyoming, aquatic life uses are assessed 
with the use of the RIVPACs, which measures the observed macroinvertebrates to the expected taxa for a 
given stream, and the WSII.  

Table 9.23 Criteria to Assure Implementation Plan will Achieve Water Quality Targets 

Indicators to Measure 
Progress 

Target Value or Goal Short-term 
(2 years) 

Medium-term  
(5 years) 

Long-term  
(7 years) 

E. coli average 30-day 
geometric mean 

126 cfu/100 mL 400 cfu/100 mL 200 cfu/100 mL 126 cfu/100 mL 

TSS Concentration 50 mg/L 100 mg/L 80 mg/L 50 mg/L 

RIVPACS O/E 0.836 0.662 0.75 0.836 

WSII 77.5% 55.0% 65% 77.5% 
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9.12 Monitoring 
The monitoring goals of this project are to document progress in achieving improved water quality 
conditions in the Goose Creek Watershed as nonpoint source control management strategies are 
implemented. Specifically, the objectives are as follows:  

 Obtain information necessary to ensure that water quality loading and concentration targets for 
pathogen are met. 

 Obtain a detailed record of water quality data to assess whether the established target levels and 
threshold values are protective of designated uses. 

 Evaluate BMP effectiveness and load reductions that result from implementation efforts. 

Successful development and implementation of the monitoring plan will provide flexibility for adapting 
to new information and changes in the watershed. 

To document this progress, a monitoring program is needed to examine and report on the performance of 
each management strategy. Two types of performance monitoring are proposed in this implementation 
plan: 1) implementation monitoring, and 2) effectiveness monitoring. Implementation monitoring 
assesses whether the proposed management strategies were implemented and, if they have been 
implemented, the progress that has been achieved. Effectiveness monitoring is used to check if the 
selected strategies are effectively reducing pollutant loading. The following subsections present 
implementation and effectiveness monitoring methods proposed for organizations that will be involved in 
execution of this implementation plan.  

9.12.1 Implementation Monitoring 

Each organization should monitor implementation of management strategies by tracking the progress and 
accomplishments of each activity. A centralized database could be used by organizations to monitor 
implementation of the proposed management strategies. A status column should be added to the database 
to track actual implementation progress. 

9.12.2 Effectiveness Monitoring  

Effectiveness monitoring is used to check if the selected strategies are reducing pollutant loading. 
Effectiveness monitoring may be quantitative (e.g., laboratory analysis of pathogen concentrations in 
water from specific catchments, or in water exiting private property or developments) or qualitative (e.g., 
visual observation of sediment reduction in the water passing through a fenced riparian area), depending 
on the BMP implemented and the overall scope of the project. Although quantitative monitoring methods 
will document progress toward improved conditions, qualitative methods can also provide an effective 
measurement of implementation progress. Other examples of qualitative effectiveness monitoring include 
photograph documentation of improvement in streambank vegetation and cover. Qualitative monitoring 
could also include documentation of relative sediment volume (i.e., high, medium, or low) collected from 
detention ponds or filters in stormwater treatment systems. Although these methods do not provide 
quantitative information on the effectiveness of the projects, they do illustrate progress and can be 
combined with other monitoring efforts to show success of implementation activities. 

Quantitative effectiveness monitoring is required to document actual progress toward improved water 
quality conditions and can only be achieved through water quality assessments. Therefore, the success in 
reducing the load of E. coli and sediment will be measured by contributions monitored at or near the 
mouths of major tributary points.  

DEQ 25-227



Goose Creek Watershed TMDLs  Final  

 

192 

In-stream monitoring is scheduled to occur periodically throughout the year by SCCD and includes 
physical, chemical, and biological parameters. The following subsection outlines the proposed procedures 
for quantitatively monitoring the effectiveness of the proposed management strategies.  

9.12.3 Sampling Design and Parameters 

The quantitative monitoring plan requires water quality monitoring of sites located throughout the 
watershed that contribute directly to the annual pathogen load. To assist in achieving the water quality 
goals, the initial monitoring plan should include the following: 

 Seasonal monitoring throughout the year at catchment delineation points, tributaries, and major 
ditches and monitoring the selected sites for pathogens, total suspended sediment, and discharge 

 Monitoring streams above and below large BMP installation projects to determine effectiveness 
of individual projects 

9.12.4 Other Data Collection Needs 

9.12.4.1 BED LOAD ANALYSIS 

Bed load refers to the sediment particles that are transported along the bed of a water way. These particles 
also have the potential to carry other constituents such as nutrients and bacteria. Traditional water quality 
grab samples do not account for bed load movement and therefore do not account for this portion of the 
total sediment load carried through the system. To understand the impact of bed load movement in this 
system sediment particle size samples will need to be deployed in various substrate types throughout the 
watershed and paired with a streamflow model such as HEC-RAS. Because the watershed includes 
remote, rural, agricultural, and urban settings, the need for representative samples is increased. These 
samples would also need to be collected seasonally because bed load transport is largely affected by 
stream power. Incorporating bed load transport into future TMDL efforts will aid in reducing the 
uncertainty associated with load estimates. Data on linkages of bed load, sediment depth, particle size, 
and macroinvertebrate indices would also improve future TMDL analyses.  

9.12.4.2 GROUNDWATER  

Due to the probable relationship between irrigation runoff and leach fields, data documenting this 
interaction would be extremely helpful. To collect data to determine the effect of irrigation on leach 
fields, a series of groundwater wells should be established around 10 representative leach fields (in high 
and low groundwater-sensitivity areas and in irrigated and nonirrigated areas of the watershed) 
throughout the watershed where water quality samples and well level data would be gathered. The wells 
could be placed at increasingly greater distances from the leach field to determine the area of impact. To 
obtain representative data, samples should be collected prior to, during, and after an irrigation event. It 
may also be applicable to install piezometers around the leach field to determine the direction of 
groundwater flow prior to the installation of sampling wells.  

These data would provide information about the relationship between irrigation runoff and leach fields. In 
particular, it would help determine whether irrigation water flushes leach fields and/or dilutes 
contaminants. This information could then be used in refining priorities for septic improvement projects.  

9.12.4.3 SOURCES 

Wildlife 

To estimate source loads from wildlife it is valuable to know the possible number of animals that may be 
contributing to the overall load. Currently there are no estimates on the populations of wildlife in the 
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watershed. Furthermore, locations need to be identified where these animals congregate or spend large 
amounts of time. 

Wildlife estimates should be conducted during winter months when big-game animals are most likely to 
be in higher densities, and easier to locate. For urban areas waterfowl counts should be conducted at local 
ponds or wetlands, and possibly even parse out the number of wild versus domestic waterfowl. In areas of 
known high densities of wildlife populations, exclosures could be placed on the property to determine the 
levels of wildlife grazing or impact for that area. 

These data could be used to provide a more reliable estimate of wildlife contributions to E. coli loads. If 
these loads were determined to be a significant input efforts could be undertaken by wildlife officials to 
relocate problem animals or design programs to control herd sizes. Collecting data on big-game 
populations and waterfowl concentrations in urban areas would also be beneficial to allow TMDL targets 
to be specified to these very different types of wildlife sources. 

Livestock 

A single poorly managed livestock operation could be responsible for a large proportion of contaminant 
loading in a watershed. Currently there are no reliable estimates for the numbers of livestock in the 
watershed. Without these data, it is difficult to determine whether the contaminant loading from livestock 
is an issue equally shared with all livestock owners, or more of a localized issue with a smaller number of 
poorly managed operations. Much of these data currently exists but have not yet been compiled and 
released for public review. 

On public grazing land, linear transects could be established to indentify quantity of fecal deposits. These 
transect estimates could be used to identify grazing intensity as well potential problem areas. For AFOs or 
other high density operations, visual assessments should be completed that could identify obvious 
problems areas such as livestock in stream, unstable streambanks, no riparian buffer along the 
streambank, manure storage facilities located in close proximity to the stream, etc. Similar data could also 
be obtained using the AFO self-assessment form which the SCCD already has available. 

If livestock distribution and quantity can be identified in a watershed, multiple analyses are available to 
estimate the potential loading from that population. With more accurate loading estimates, problem areas 
could be more easily recognized and prescribed grazing plans could be applied to areas of high risk.  

Stormwater 

Stormwater runoff events can spur loading events that are completely uncharacteristic of baseline conditions. 
Stormwater runoff has the potential to collect contaminants from a wide range of sources and deliver them to a 
central location. Existing E. coli data from stormwater drains in the City of Sheridan range by four orders of 
magnitude. Additional drains and sampling events are necessary to narrow down the uncertainty associated 
with these samples.  

To identify priority locations, stormwater samples should be taken from the outflows of storm drains during 
runoff events. Samples should be collected over three separate storm events. These events are difficult to 
predict and each will vary in duration and intensity, therefore, a minimum goal of 3 samples per storm event 
for each drain should be collected. Having multiple samples for each storm drain would help determine 
whether storms have similar repeatable effects, or if a high level of variability exists in the data.  

These data would help direct TMDL efforts with regards prioritize implementation of stormwater BMPs. In 
addition, once priority outflows are located, drainage basins should be delineated and potential sources of 
contaminants could be located. If a single problem source could be identified in a drainage basin it could result 
in a lower cost BMP for that specific location rather than an upgrade to the entire stormwater system. 
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CHAPTER 10 PUBLIC PARTICIPATION 
Local experience and public participation were encouraged throughout the Goose Creek TMDL process. 
This public involvement provided SWCA with invaluable information about the Goose Creek watershed 
and in the development of E. coli and sediment reduction strategies. Because of the potential influence of 
the TMDL process on the local community and the dependence of any implementation plan on local 
participation, public involvement was viewed as a critical component of the Goose Creek watershed 
TMDLs.  

The Goose Creek TMDLs were conducted in a process that was open to the public. The public was 
encouraged to participate and provided feedback throughout the TMDL process. Information was 
presented during the meetings in lay terms, yet with technical depth for the scientific community. Notices 
and announcements of public meetings and requests for comments were provided in the local newspaper 
(The Sheridan Press), the most widely circulated statewide newspaper (Casper Star Tribune), and 
on local radio broadcasts (Public Pulse), and were posted on the SCCD and WDEQ websites. Three 
public meetings were held at the Sheridan College CTEL auditorium in Sheridan, Wyoming. The dates 
and discussion topics for each public meeting are summarized as follows: 

 The first public meeting was held on April 21, 2009 and focused on an overview of the general 
TMDL process, the work plan and schedule, a discussion of the problem identification, review of 
existing information and progress on watershed characterization. The next phase (TMDL 
analysis) was also presented and discussed.  

 The second public meeting was held on December 10, 2009 and presented the findings of the 
TMDL analysis. The next phase (implementation and monitoring plan) were also presented and 
discussed.  

 The third public meeting was held on July 27, 2010 and presented the implementation and 
monitoring plan.  

In addition to the public meetings, an agency kickoff meeting was held on December 5, 2008. Numerous 
agencies contributed data, documents, valuable input, and extensive comments during the Goose Creek 
TMDL process and on the initial draft document. Representatives from the following agencies contributed 
to the completion of the Goose Creek TMDLs:  

 EPA 

 WDEQ 

 SCCD 

 USFS 

 Wyoming Game and Fish Department 

 Wyoming State Engineers Office 

 Sheridan County 

 City of Sheridan 

The Goose Creek TMDL public draft was completed on August 6, 2010 and made available for public 
review on August 9, 2010. A 30-day public comment period from August 9 to September 7, 2010 was 
advertised in local newspapers (The Sheridan Press, Casper Star Tribune), and posted on the WDEQ and 
SCCD websites. The public draft TMDL was available in hard copy at the Sheridan County Library, the 
WDEQ Sheridan Field Office, and the SCCD office. The pubic draft TMDL was also available for 
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electronic download from SWCAs client space and the WDEQ website. The only comments received 
during the 30-day comment period were from EPA. These EPA comments are addressed in this 
final document. A copy of EPA comments is provided in Appendix 4.   
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